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deceived February 9, 1769. 

IX. Experiments on the lateral Force of 
EleBrkal Explofions* ^JofcphPrieftleyj 
LL.D.F.R.S. 

Read February 23, TT* EING informed, ih dCCOUfltS 

17 9 ' Jl3 °f damages done by lightning* 
of perfons and things being removed to considerable 
diftances, without receiving any hurt, I was excited 
to try whether I could produce fimilar effects by 
electricity. All the other known effe&s of lightning 
had been frequently imitated by the application of 
this power j but 1 do not know that this effect has 
ever been fo much as taken notice of by any electri- 
cian. The experiments I prefently found to be very 
eafyj and I think it not difficult to afcertain the 
caufe of this finking effect, and the manner in which 
it is produced. 

If pieces of cork, wood, powder of any kind, or 
any light bodies whatever, be placed near the explo- 
fion of a jar, or battery, they will not fail to be 
moved out of their places, at the inftant of the dis- 
charge. If the explofion of a large battery be made 
to pafs over the furface of animal or vegetable fub- 
ftances, in the manner defcribed in the printed ac- 
count of my experiments, and large corks be ftrewed 
along, or near the path intended for it, it is furpriaing 
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to obferve with what violence they will be driven 
about the room; and this difperfion is in all directions 
from the center of the explofion ; and it makes no 
difference whether the rods, between which it is 
made, be {harp-pointed or otherwife. 

The effect of this lateral force is very remarkable 
in attempts to fire gunpowder in electrical explofions. 
If the gunpowder be confined ever fo clofe in quills 
or cartridges, and they be held fait in vifes, yet, 
when the explofion is made in the center of them, it 
will fometimes happen, even when a wire has been 
melted in the midft of the powder, and the fragments 
have been feen red-hot for fome time in different 
parts of the room, that the powder has not been fired, 
or only a few grains of it, the reft being difperfed 
with great violence, part of it flying againfl the faces 
of perfons who afiitted in making the experiments. 
This circumftance, together with the charcoal being 
a condudter of eledtiicity, makes it fo extremely diffi- 
cult to fire gunpowder by electrical explofions ; and 
it is evidently owing to this lateral force, that parts 
of the melted wire fly fo many ways, and to fo great a 
diftance from the place of explofion. 

This lateral force is exerted not only in the neigh- 
bourhood of an explofion, when it is made between 
pieces of metal in the open air, but alfo when it is 
tranfmitted through wires that are not thick enough 
to conduct it perfectly } and the fmaller the wire, 
and the more complete the fufion, the greater is the 
difperfion of light bodies placed near it. At one 
time, when the wire was not melted, but turned 
blue by the explofion (in which cafe it generally af- 
fumes a dufky red, which lafts but for a moment), 
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there was a fmall difperfion from every part of the 
wire, but by no means fo great as it would have been 
if it had been melted, or only heated to a greater 
degree. 

By a confiderable number of trials I found, that a 
greater force of explofion would move light bodies at 
a greater diftance } but the frnaller the bodies were, 
the lefs was this difference ; fo that I fuppofed, that 
if they had no weight at all, they would, probably, 
be moved at the fame diftance by the explofion from 
any quantity of coated furface, charged equally high j 
but there was a great difference in the weights re- 
moved by different forces at the fame diftance. 
Placing the fame piece of cork at the fame diftance 
from the place of explofion, I found that the difcharge 
of one jar removed it i-th of an inch, two jars i-^th, 
three iiths, and four about two inches? fothat I do 
not wonder at very heavy bodies being moved from 
their places, and to confiderable diftances, by ftrong 
flames of lightning. 

That the immediate caufe of this difperfion of bo- 
dies in the neighbourhood of electrical explofions is 
not their being fuddenly charged with a quantity of 
eledric matter, and therefore flying from others that 
are equally charged with it, is, 1 think, evident from 
the following experiments and obfervations. I 
never obferved the leaft fenfible attraction, of thefe 
light bodies to the brafs rods, through which the ex- 
plofion paffed, or to the eledric matter paffing be- 
tween them, previous tothisrepulfion, though 1 ufed 
feveral methods which could not have failed to fliew 
it, if there had been any fuch thing. Sometimes I 
iufpended them in fine filken ftrings, and obferved 
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that they had contracted no electricity after they had 
been agitated in the manner defcribed above. Some- 
times I dipped them in turpentine, and obferved that 
no part of it was found flicking either to the brafs 
rods themfelves, or to any part of the table betwixt 
them and the place where the light bodies had been 
laid. I even found that the explofion of a battery 
made ever fo near to a brafs rod did not fo much as 
difturb the equilibrium of the electric fluid in the 
bodyitfelf: for when I had infulated the rod, and 
hung a pair of pith balls on the end oppofite to that 
near which the explofion pafied, I found that the 
balls were not in the leaft moved at the time of ex- 
plofion, which they would have been, if part of the 
electric fluid, natural to the body, had been driven, 
though but for a moment, towards the oppofite end. 
I alfo obferved, that the effect was the fame, when 
the explofion was made to pafs through one of the 
knobs of the infulated rod. This lateral force was 
evident through thin fubflances of various kinds in- 
terpofed between the explofion and the bodies re- 
moved by it, as paper, tin-foil, and even glafs j 
for when Ibme grains of gunpowder were put into a 
thin phial, clofe flopped, and held near the explofion 
of a battery, they were thrown into manifeft agi- 
tation. 

I therefore think it moll probable, that this lateral 
force is produced by the expulfion of the air from the 
place where the explofion is made. For the electric 
matter makes a vacuum of air in its pafTage ; and 
this air, being difplaced fuddenly, gives a concuffion 
to all the bodies that happen to be near it. Hence 
the removal of the light bodies, and the agitation 
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communicated to the thin fubftances, and to the air» 
and the light bodies placed beyond them. 

The only objection to this hypothefis is, that this 
lateral force is not fo much left in vacuo as might be 
expected, when the air is fuppofed to receive . the 
concuffion firft, and to communicate it to other bo- 
dies j but it muft be confidered, that the mod perfect 
vacuum we can make with a pump is not free from 
air. I have tried to make this experiment in a Tor- 
ricellian vacuum, but could not fucceed at that time. 
Befides, as the electric matter, of which an explofion 
con lifts, muft take a wider path in vacuo, if not 
equally fill the whole fpace, it may affect a body in 
its paflage, without the intervention of any air. In 
condenfed air, this lateral force was not, as far as I 
could perceive, much increafed. 

Willing to feel what kind of an impulfe it was 
that acted upon bodies, when they were driven away 
by this lateral force of electricity j I held my finger 
near the path of an explofion of the battery, palling 
over the furface of a green leaf, when I felt a ftroke, 
as of fomething pulhing againft my finger. Several 
corks, placed in the fime fituation, were driven to a 
confiderable diftance by the fame explofion. 

Recollecting that this power, which I now call the 
lateral force of electrical explofions, muft be the fame 
with that which gives the concuffion to water, men- 
tioned in my experiments to imitate an earthquake, 
and to vegetable and animal fubftances, over the fur- 
face of which it paffes j and being determined to make 
a more fatisfactory trial of it than I had ventured to 
do before, I laid a green leaf upon the palm of my 
hand, intending to make the explofion pafs over the 
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leaf} but the leaf was burft, and torn to pieces, and 
the explofion, paffing over my hand, gave it a violent 
jar, the effect of which remained, in a kind of ting- 
ling, for fome time. 

Laftly, in order to judge the moft perfectly of this 
force, I laid a chain communicating with the outfide 
of the battery upon my bare arm, above the wrift, and 
bringing the difcharging rod near the flefh, within 
about two inches and a half of the chain, I made the 
explofion pafs over that quantity of the furface of the 
fkin. Had I taken a greater distance, I was aware 
that the explofion would have entered the flefti} 
which, I was fenfible, would have given a painful 
convulfion to the mufcles through which it paffed. 
In this cafe the fenfible effect was very different from 
that, being the fame external concufiion as before ; 
and I have fometimes thought, that the fenfation is 
not difagreeable. However, the hairs upon the fkin 
were finged, and curled up along the whole path of 
the explofion, and for the fpace of about half an inch 
on each fide of it : alfo the papilla pyramidales of the 
fkin were raifed, as when a perfon is fhivering with 
cold. This was alfo the cafe in every part of the arm 
which the chain touched, and even that part of it 
which was not in the circuit. Both the path of the 
explofion, and the place on which the chain had lain, 
had a rednefs which remained till the next day. 
Sometimes the flefh has contracted a blacknefs by this 
experiment, which has remained for a few hours. 
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